High-glucose medium induces cellular differentiation and changes in metabolic functionality of oligodendroglia.
Oligodendrocyte precursor cells (OPC) are a uniformly distributed population of glial cells that are well known for proliferating and differentiating into mature oligodendrocytes to form the myelin sheet in the central nervous system (CNS). Since monocarboxylate transporter 1 (MCT1) has shown to be expressed by oligodendroglia, the involvement of these cells with the metabolic support to axons has emerged as an important role in the maintenance of neuronal functionality. Hyperglycemia is a metabolic dysfunction highly associated with oxidative stress, a classical feature linked to many disorders such as diabetes mellitus. Despite of being widely investigated in several different cell cultures, including astrocytes and neurons, such condition has been poorly investigated in OPC culture. Thus, the aim of this study was to explore the possible effects of high-glucose exposure in acute and chronic conditions on oligodendroglial development and functionality in vitro. In this sense, we have demonstrated that under high-glucose exposure OPC improved its differentiation rate without affecting its membrane integrity and its morphology. Besides, chronic high-glucose condition also increased glucose uptake and lactate release. On the other hand, our findings also showed that, unlike what happens in other glial cells and neurons, high-glucose exposure did not seem to induce oxidative stress in OPC culture. Therefore, as far as we have investigated in this present study, we suggest that OPC may be able to support neurons and other glial cells during hyperglycemia events.